have observed that KL4 containing monolayers demonstrate an increased tolerance to repeated compression and expansion due to a softening in folding collapse behavior caused by direct interactions with POPG. This change in folding dynamics leads to increased monolayer reversibility due to almost complete reincorporation of folds upon expansion. We will discuss the potential role of KL4 in lowering the resistance to in-plane shear in POPG containing monolayers in the context of the overall importance of collapse mode in establishing robust and reversible synthetic model lung surfactant. Lipid-modifying enzymes play a vital role in the regulation of lipids as mediators of cell function. At the same time, the activity of these enzymes is highly affected by the lipid membrane structure. These processes at lipid membranes can be observed in situ through the application of different biophysical techniques. Thus, we are investigating a spider venom enzyme termed sphingomyelinase D (SMD). SMD hydrolyses sphingomyelin (SM) into ceramide-1-phosphate (Cer-1-P). While SM is an integral constituent of many cell membranes, Cer-1-P occurs in very low concentrations and is suggested to be a novel lipid second messenger. At present, the physiologically relevant mechanism following Cer-1-P formation by SMD is incompletely understood, but possibly related to the modulation of membrane properties. Our results show a strong dependency of SMD activity on the phase state of the substrate. SMD is two orders of magnitude more active towards fluid-than gelphase liposomes. The presence of cholesterol evens out this difference in activity at an intermediate level. The effect of SMD on fluid-phase giant unilamellar vesicles (GUVs) is observed by confocal fluorescence microscopy. GUVs composed of lauroyl-SM show a macroscopic domain formation and/or shrinking and buckling accompanied by the multiple formation of membrane tubes. GUVs composed of egg-SM display a beveling of the membrane and the formation of caps (outside curvature) approx. three days after the addition of SMD. Which membrane morphology evolves is likely a question of enzyme kinetics vs. the dynamics of lipid reorganization. GUVs of raft-like mixtures exhibit a single homogenous phase after the addition of SMD. The consequences of SMD activity and Cer-1-P formation on cellular systems are currently being examined. This will indorse the correlation between enzymatic activity and membrane structure influencing the regulation of physiological processes. University of Colorado-Denver, Denver, CO, USA. The membrane-targeting domains of peripheral proteins play an important role in mediating cell signaling events originating at the plasma membrane. The pleckstrin homology (PH) domain is the most common membrane targeting domain, and many PH domains specifically recognize membrane-bound PIP lipids. Recently, the representative PH domain of the General Receptor for Phosphoinositides (GRP1 PH) has been found to use an electrostatic search mechanism requiring anionic background lipids of the plasma membrane to more rapidly and tightly bind the rare phosphatidylinositol-3,4,5-phosphate (PIP 3 ) lipid second messenger. The contributions of the seven basic residues on the GRP1 PH membrane-proximal face to the protein-lipid interactions that occur during electrostatic searching were investigated. Point and double mutants of the isolated Grp1 PH domain were purified with alanine replacing each of the seven basic residues. For each mutant domain, the relative affinities for phosphatidylinositol-(3,4,5)-trisphosphate (PIP 3 ) were determined in the presence and absence of anionic background lipids. While the wild-type PH domain displays a~10-fold enhanced affinity for PIP 3 in the presence of anionic background lipids, this enhancement is significantly decreased in the point and double mutant PH domains possessing the R322A and K279A mutations. Thus far, the results suggest that while most basic residues interact with the membrane at a detectable level, the protein-lipid interactions between basic residues R322 and K279 and the membrane are most crucial to electrostatic searching. Additional experiments are in progress to determine the specificity of these protein-lipid interactions, and the effect of mutations on membrane binding kinetics. [1]. By lowering PI(3,4,5)P 3 levels in the plasma membrane, it functions as an antagonist to PI3-kinase in the regulatory circuit that controls cell proliferation and survival. wt PTEN has only weak affinity to zwitterionic phosphatidylcholine (PC) membranes but a strong interaction with anionic lipids. Its C2 domain was shown to bind in a Ca 2þ independent manner to phosphatidylserine (PS) and phosphatidylglycerol (PG), whereas a short N-terminal domain binds specifically to PI(4,5)P 2 [2,3]. H93R PTEN is an autism related mutant which has decreased phosphatase activity [4]. Using Surface Plasmon Resonance (SPR), we characterized the affinity of wt and H93R PTEN to tethered bilayer lipid membranes (tBLMs) that contain PC and PS, PC and PI(4,5)P 2 , and PC, PS and PI(4,5)P 2 . As compared with wt PTEN, we find that the H93R mutation is sufficient to cause significant changes in the protein's association with lipid membranes. H93R PTEN has a stronger affinity to membranes containing PS than wt PTEN. PI(4,5)P 2 enhances the apparent binding constant for both proteins and leads to intriguing binding kinetics of the protein to the membrane. The binding of either protein to membranes containing both PS and PI (4,5)P 2 shows a biphasic behavior, suggesting two independent binding sites. This supports the hypothesis of non-competitive binding of the protein to PS and PI(4,5) P 2 [5]. We estimate and compare the amount and the thickness of the adsorbed protein layers which is further investigated in neutron reflectivity experiments.
GUVs of raft-like mixtures exhibit a single homogenous phase after the addition of SMD. The consequences of SMD activity and Cer-1-P formation on cellular systems are currently being examined. This will indorse the correlation between enzymatic activity and membrane structure influencing the regulation of physiological processes. University of Colorado-Denver, Denver, CO, USA. The membrane-targeting domains of peripheral proteins play an important role in mediating cell signaling events originating at the plasma membrane. The pleckstrin homology (PH) domain is the most common membrane targeting domain, and many PH domains specifically recognize membrane-bound PIP lipids. Recently, the representative PH domain of the General Receptor for Phosphoinositides (GRP1 PH) has been found to use an electrostatic search mechanism requiring anionic background lipids of the plasma membrane to more rapidly and tightly bind the rare phosphatidylinositol-3,4,5-phosphate (PIP 3 ) lipid second messenger. The contributions of the seven basic residues on the GRP1 PH membrane-proximal face to the protein-lipid interactions that occur during electrostatic searching were investigated. Point and double mutants of the isolated Grp1 PH domain were purified with alanine replacing each of the seven basic residues. For each mutant domain, the relative affinities for phosphatidylinositol-(3,4,5)-trisphosphate (PIP 3 ) were determined in the presence and absence of anionic background lipids. While the wild-type PH domain displays a~10-fold enhanced affinity for PIP 3 in the presence of anionic background lipids, this enhancement is significantly decreased in the point and double mutant PH domains possessing the R322A and K279A mutations. Thus far, the results suggest that while most basic residues interact with the membrane at a detectable level, the protein-lipid interactions between basic residues R322 and K279 and the membrane are most crucial to electrostatic searching. Additional experiments are in progress to determine the specificity of these protein-lipid interactions, and the effect of mutations on membrane binding kinetics. [1] . By lowering PI(3,4,5)P 3 levels in the plasma membrane, it functions as an antagonist to PI3-kinase in the regulatory circuit that controls cell proliferation and survival. wt PTEN has only weak affinity to zwitterionic phosphatidylcholine (PC) membranes but a strong interaction with anionic lipids. Its C2 domain was shown to bind in a Ca 2þ independent manner to phosphatidylserine (PS) and phosphatidylglycerol (PG), whereas a short N-terminal domain binds specifically to PI(4,5)P 2 [2, 3] . H93R PTEN is an autism related mutant which has decreased phosphatase activity [4] . Using Surface Plasmon Resonance (SPR), we characterized the affinity of wt and H93R PTEN to tethered bilayer lipid membranes (tBLMs) that contain PC and PS, PC and PI(4,5)P 2 , and PC, PS and PI(4,5)P 2 . As compared with wt PTEN, we find that the H93R mutation is sufficient to cause significant changes in the protein's association with lipid membranes. H93R PTEN has a stronger affinity to membranes containing PS than wt PTEN. PI(4,5)P 2 enhances the apparent binding constant for both proteins and leads to intriguing binding kinetics of the protein to the membrane. The binding of either protein to membranes containing both PS and PI (4,5)P 2 shows a biphasic behavior, suggesting two independent binding sites. This supports the hypothesis of non-competitive binding of the protein to PS and PI(4,5) P 2 [5] . We estimate and compare the amount and the thickness of the adsorbed protein layers which is further investigated in neutron reflectivity experiments. 1) Shaw et al., Nature (2006) 441, . The proline places restrictions on the dynamics of both segments. As has been described previously for GWALP23, the C-terminal helix ends before Ala-21.
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Rhodopsin -Rhodopsin Oligomerization in Model Lipid Bilayers -Functional Implications Olivier Soubias, Walter E. Teague, Kirk G. Hines, Klaus Gawrisch. NIH, Rockville, MD, USA. We studied rhodopsin oligomerization as a function of rhodopsin concentration and lipid composition and related oligomerization to shifts in rhodopsin function. In the rod outer segment disks of the retina, rhodopsin is densely packed in phospholipid bilayers with a high content of polyunsaturated acyl chains. In model membranes, increasing rhodopsin packing density was linked to a shift in the metarhodopsin-I (MI)/metarhodopsin-II (MII) equilibrium towards MI as well as to lower rates of MII formation. We reconstituted rhodopsin into various phosphatidylcholine bilayers at rhodopsin/lipid ratios ranging from 1:1,000 to 1:70 and followed rhodopsin oligomerization by cross linking of rhodopsin Wednesday, March 9, 2011 525a
